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Abstract—India consumes large amount of the bakery products and cupcake is one of them which is being 


largely consumed by children. The improvement in living standard and awareness towards health food 


have diverted the people mindset of food consumption that generated immense scope in value addition of 


bakery products so present investigation was undertaken to prepare nutritionally rich cupcakes by partial 


replacement of maida with ragi flour which is rich in calcium, iron and fibers. Cupcakes were prepared 
with different proportions (100:00, 70:30, 60:40 and 50:50) of maida and ragi and proven acceptability of 
ragi supplemented cupcakes (60:40 proportions of maida and ragi) with overall acceptability of 7.5 that 


justified mineral content as 166.34mg/100g calcium and 1.58mg/100¢ iron. 
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I. INTRODUCTION 


Bakery products are gaining much importance 
due to increasing demand of convenience food and so 
becoming popular among children as well as adults. Wheat 
is the most prevalent element in bakery products like 
bread, biscuits and cakes. Recently improvement in living 
standard and awareness towards health food have diverted 
the people mindset of food consumption that generated 
immense scope in value addition of bakery products like 
bread, biscuits, cakes etc. Cupcakes are specialty small 
cakes that are popular among home and commercial 
bakers. Initially, cupcakes were popular in western 
countries only and were considered as rich men’s food. 
However with rejuvenation of society they are acquiring 
importance all over the world. They are desired for brunch 
and/or supplementary meals and are on the other hand 
served with tea. Several varieties with different flavors 
such as strawberry, chocolate, vanilla, butterscotch etc. of 
cupcakes are available all over the world. 


Ragi (Eleusine Coracana L.), also known as 
finger millet is popular in India mostly consumed without 
de-hulling [1]. It is vibrant millet grown in several states of 
India and Africa and established as a principal food for a 
huge section of the residents in these countries [2]. Ragi is 
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distinguished cereal rich in protein, fiber and minerals like 
iron, calcium and phosphorus along with essential amino 
acids and vitamins A and B [1, 3]. Thus ragi has proven its 
nutritional goodness as a functional ingredient in 
development of food for children, pregnant women, sick 
and old age people. Being a major source of calcium, 
dietary fibers and polyphenol, it is also acknowledged for 
health benefit potential, such as anti-diabetic, anti- 
tumerogenic, atherosclerogenic effects, antioxidant and 
antimicrobial properties. The deliberate assimilation rate 
of ragi proficiently supports to regulate blood glucose 
levels in diabetic patients [2, 4]. The ragi millet grains are 
versatile ingredient that opens many doors for health food 
development inclusive with appropriate processing 
techniques [5]. The present study was undertaken to 
develop the process technology for ragi millet 
supplemented cupcakes with recipe standardization and 
nutritional characterization. 


Il. METHODOLOGY 
1. Materials 


Wheat flour (Maida), ragi and various other ingredients 
like cocoa powder, milk powder, baking powder, baking 
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soda, chocolate essence, margarine, sugar, and eggs were 
procured from the local market for preparation of the 
cupcakes. 


2. Packaging Material 


Paper cups were used as primary packaging material, 
polypropylene trays for holding the cups and the HDPE 
bags were used as secondary packaging material. 


3. Processing of ragi cupcakes 


Good quality raw material were received from local 
market and preliminary cleaning operations were 
undertaken. Ragi was subjected to grinding to obtain fine 
texture. All dry powder ingredients were sieved properly 
to eliminate foreign particles and course material followed 
by weighing as per the formulation shown in Table 1. 
Beating of margarine with sugar was carried out to prepare 
cream and batter was prepared by mixing of all dry 
ingredients to it. Paper cups were placed in moulds and 
weighed quantity of batter was filled in cups with help of 
cone filler. Thereafter moulds were kept in preheated 
baking oven (140°C for 15min) for baking which was 
followed by cooling of cupcakes at room temperature. 
Cooled cupcakes were packed in the polypropylene trays 
and covered by HDPE which were then sealed and labeled. 


4. Quality analysis 


Maida, ragi flour and prepared cupcakes were analyzed for 
nutritional and organoleptic characteristics using standard 
methods. Data generated was analyzed for statistical 
significance by ANOVA using 5% level of significance. 


Receiving of raw material 
” 
` A i 
Sifting of dry ingredients + ‘(nnding of ragi 


Preparation of cream 
(Beating margarine with sugas) 


| 
| 
— o Preparation of batter 
(Addang ceges, essence, masida, radi Dour, cocoa powder 
milk powder, baking powder, baking soda 
calcium propionate and oil) 


Filling in paper cups and placing in moulds 


Baking 
(At 140°C for 15 min) 


Coolans and de-mouldang 


Packaging and sealeng 
In PP travs and HDPE) 


Storare 
(Room temperature) 


Fig.l: Process flowchart for preparation of ragi cupcakes 
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Table 1: Formulation of ragi cupcakes 


Ingredient 
if [7 [oO 
a [ojojo a 


are s LS Ls 
moe s STS 
Pone e a e [2 


Chocolate 2 2 Z 2 
Essence(ml) 

Calcium 0.5 | 0.5 0.5 0.5 
Propionate(g) 


5. Methods of analyzing of nutrients 





Moisture content was determined by standard oven method 
[6]. Values of crude ash, crude fibers, crude fat and 
proteins were determined by using muffle furnace, 
Fibrotron, Soxhlet apparatus and Micro-Kjeldahl method, 
respectively. Carbohydrate contents were determined by 
calculation method [7, 8]. 


6. Physical parameters 


Ten different samples of cupcakes were analyzed for size 
(vernier caliper) and weight (weighing balance) and 
average values calculated. 


7. Sensory Evaluation 


Sensory evaluation of different organoleptic properties viz 
color and appearance, texture, taste, flavor and overall 
acceptability were carried out by a semi-trained panel of 
judges using 9 point hedonic scale [9]. The average score 
was calculated for individual organoleptic properties and 
presented graphically. 


MI. RESULTS AND DISCUSSIONS 
1. Proximate composition of maida and ragi flour 


The proximate composition of maida and ragi flour were 
determined and tabulated in Table 2. 
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Table 2 Proximate composition of raw material 


Proximate 


o. Maida 
Composition 


Ragi flour 


12.9 + 0.63 12.57 +0.24 


Moisture (%) 


Ash (%) 0.86 +0.03 1.41 +0.08 


Crude fiber 0.35 +0.04 3.51 +0.06 
Fat (%) 1.61 +0.10 1.08 +0.02 
Protein (%) 9.96 +0.29 7.45 +0.12 


Sa 74.44 +0.07 | 75.04 +0.17 
O 


2. Nutritional composition of ragi supplemented 
cupcakes 





Data on nutritional composition of ragi cupcakes depicted 
in Table 3 indicates the effect of ragi supplementation on 
nutritional composition of cupcakes. Moisture content was 
found maximum (24.37%) in control cupcake containing 
no ragi in it whereas minimum (23.31%) in cupcakes with 
60:40 proportions of Maida: Ragi. Ash content in ragi 
cupcakes were found in the range between 1.23 to 2.31%. 
It was found maximum (2.31%) in the cupcakes with 
60:40 proportions of maida and ragi whereas minimum 
(1.23%) in control sample. Crude fiber content were found 
more (0.63-1.11%) in ragi supplemented cupcakes as 
compared to cupcakes without ragi (0.32%). Fat and 
protein contents in the cupcakes were decreased with 
increase in ragi flour. Fat content was found maximum 
(23.13%) in control cupcakes whereas minimum (20.02%) 
in cupcakes with 60:40 proportions of maida and ragi. The 
significant effect of ragi supplementation was observed in 
protein content of cupcakes. It was found maximum 
(7.73%) in cupcakes without ragi whereas minimum 
(7.03%) in the cupcakes with 60:40 proportion of maida 
and ragi. Carbohydrate content in the ragi cupcakes was 
found in the range from 43.23 to 46.22%. Maximum 
carbohydrate content (46.22%) was found in in the 
cupcakes with 60:40 proportion of maida and ragi whereas 
minimum (43.23) in cupcakes without ragi. 


Calcium content in ragi cupcakes were found in the range 
from 140.11 to 168.45mg/100g of cupcakes. The 
significant increase in calcium content was observed with 
increase in ragi flour supplementation in cupcakes. It was 
found maximum (168.45mg/100g) in the cupcakes with 
60:40 proportions of maida and ragi whereas minimum 
(140.1 1mg/100g) in cupcakes without ragi. The significant 
effect of ragi flour supplementation was observed on iron 
content of cupcakes It was found maximum (1.61mg/100g) 
in the cupcakes with 50:50 proportions of maida and ragi 
whereas minimum (1.17mg/100g) in control sample. 
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Increase in minerals content of halwa mix with increased 
level of ragi might be due to presence of more minerals 
content in ragi [10]. 


Table 3: Nutrient composition of ragi cupcake 


a MoistujAsh| de | Fat |Protei hydra 
re (%)\(%)|fiber| (%) |n (%) 


SE 
CD 
0.55 0.61/0.41 |1.64| 0.37 | 1.56 | 15.83 


Physical properties 





Physical properties of cupcake are shown in Table 4. The 
size of cupcake was found between 7.26 and 7.33cm. The 
weight of cupcake was found in the range from 102.29 to 
105.60g. 


Table 4 Physical properties of cupcake 
Sample Size (cm) Weight (g) 


7.26 + 0.01 102.29 + 0.05 
7.31 +0.03 104.51 +0.06 


7.28 +0.03 103.34 +0.03 
7.33 +0.0.02 | 105.60 +0.03 


Organoleptic properties 





The data on sensory evaluation of cupcakes 
tabulated in Table 5 and presented in Fig. 2 indicated 
effect of ragi supplementation on organoleptic properties 
of cupcakes. The sensory score of organoleptic properties 
(7.3-7.8) and overall acceptability (7.5) of cupcakes 60:40 
proportions of maida and ragi was found very close to the 
cupcakes without ragi, hence were found acceptable. 
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Table 5: Organoleptic characteristics of the ragi cupcakes 


| Organoleptic characteristics | characteristics 
ee olour and 
exture Taste Flavou 
Appearance 


s e japa e 
ste jejee e 


aeea A 


0.43 | 1.08 | 0.81 


Color and 
Appearance 





- 


Overall 


Texture 
Acceptability 





Flavor Taste 


== S) =S] S2 =o S3 


Fig.2 Organoleptic characteristics of ragi cupcakes 


IV. CONCLUSION 


It is evident from ongoing discussion that ragi 
supplemented cupcakes can be prepared by partial 
replacement (40%) of wheat flour with ragi. The 
organoleptic score of cupcakes with 60:40 proportions of 
maida and ragi was found very close to the control sample 
with overall acceptability of 7.5. Hence it can be 
concluded that 40% of wheat flour can replaced with ragi 
for making acceptable cupcakes rich in calcium and iron. 
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